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BALL GRID ARRAY PACKAGE WITH AN ELECTROMAGNETIC SHIELD 
CONNECTED DIRECTLY TO A PRINTED CIRCUIT BOARD 
CROSS-REFERENCE TO RELATED APPLICATION 
This application claims priority of Taiwanese 
5 appl icat ion No , 092200989 , filed on January 20, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

This invention relates to a ball grid array 
package, more particularly to a ball grid array 
10 package with an electromagnetic shield connected 
directly to a printed circuit board. 

2. Description of the related art 

Fig. 1 illustrates a conventional ball grid 
array (BGA) package that includes a chip 5 having a 

15 substrate 52 and a semiconductor die 51 mounted on 
the substrate 52 and enclosed by an encapsulant 512 
of an insulating material. An electromagnetic shield 
54 is provided to enclose the encapsulant 512 so as 
to min imi z e . e 1 e c t r omagne t i c interference on the die 

20 51. The electromagnetic shield 54 includes a housing 
that has a bottom end 542 connected to the substrate 
52 by welding. The BGA package is connected 
electrically to a printed circuit board 53 through 
a plurality of solder bumps 55 which are formed on 

25 a bottom surface of the substrate 52. 

The conventional BGA package is disadvantageous 
in that impacts or stress applied to the 
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electromagnetic shield 54 is transmitted to the 
printed circuit board 53 through the solder bumps 55, 
which can result in material fatigue or damage to the 
solder bumps 55, which, in turn, shortens the service 
5 life of the solder bumps 55. 

SUMMARY OF THE INVENTION 
Therefore, the object of the present invention 
is to provide a ball grid array package with an 
electromagnetic shield connected directly to a 
10 printed circuit board so as to overcome the aforesaid 
drawbacks of the prior art. 

According to the present invention, there is 
provided a ball grid array package that includes: a 
chip including a substrate with a bottom surface; a 
15 plurality of solder bumps projecting outwardly from 
the bottom surface of the substrate; and an 
electromagnetic shield including a housing that 
defines an inner space which receives the chip and 
the solder bumps therein, and a bottom opening for 
20 access into the inner space. The solder bumps project 
outwardly of the inner space through the bottom 
opening in the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In drawings which illustrate embodiments of the 
25 invention, 

Fig. 1 is a sectional view showing a conventional 
ball grid array package connected electrically to a 
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printed circuit board; 

Fig. 2 is a schematic perspective view of the 
first preferred embodiment of a ball grid array 
package according to the present invention, with a 
5 printed circuit board connected electrically 
thereto; 

Fig. 3 is an exploded perspective, partly 
cutaway view of the first embodiment; 

Fig. 4 is a sectional view of the first 
10 embodiment; 

Fig. 5 is a schematic perspective view of the 
second preferred embodiment of the ball grid array 
package according to the present invention, with the 
printed circuit board connected electrically 
15 thereto; 

Fig. 6 is an exploded perspective, partly 
cutaway view of the second embodiment; 

Fig. 7 is a sectional view of the second 
embodiment ; 

20 Fig. 8 is a schematic perspective view of the 

third preferred embodiment of the ball grid array 
package according to the present invention, with the 
printed circuit board connected electrically 
thereto; 

25 Fig. 9 is an exploded perspective, partly 

cutaway view of the third embodiment; 

Fig. 10 is a sectional view of the third 
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embodiment ; 

Fig. 11 is a schematic perspective view of the 
fourth preferred embodiment of the ball grid array 
package according to the present invention, with the 
5 printed circuit board connected electrically 
thereto; 

Fig. 12 is an exploded perspective, partly 
cutaway view of the fourth embodiment; and 

Fig. 13 is a sectional view of the fourth 
10 embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
For the sake of brevity, like elements are 
denoted by the same reference numerals throughout the 
disclosure . 

15 Figs. 2 to 4 illustrate the first preferred 

embodiment of an electronic device according to the 
present invention. The electronic device includes a 
ball grid array (BGA) package connected electrically 
to a printed circuit board 3. 

20 The BGA package includes: a chip 1 having a 

substrate 10 with opposite top and bottom surfaces, 
and a semiconductor die 11 mounted on the top surface 
of the substrate 10 and enclosed by an encapsulant 
12; a plurality of solder bumps 13 projecting 

25 outwardly from the bottom surface of the substrate 
10 and connected directly and electrically to the 
printed circuit board 3; and an electromagnetic 
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shield 4 including a housing 4' that defines an inner 
space 44 which receives the chip 1 and the solder bumps 
13 therein, and a bottom opening 40 for access into 
the inner space 44. The solder bumps 13 project 
5 outwardly of the inner space 44 through the bottom 
opening 40 in the housing 4' of the electromagnetic 
shield 4 so as to connect directly and electrically 
to the printed circuit board 3. The housing 4' has 
a bottom end 42 that defines the bottom opening 40 

10 and that is connected directly to the printed circuit 
board 3 by welding, thereby permitting direct 
transmission of impact or stress acting on the 
electromagnetic shield 4 to the printed circuit board 
3, which eliminates the aforesaid drawbacks 

15 encountered in the prior art. 

In this embodiment, the housing 4' of the 
electromagnetic shield 4 has a peripheral wall 43 that 
surrounds the chip 1 and the solder bumps 13, that 
is rectangular in shape, and that is formed with four 

20 side openings 4 30 at four sides of the peripheral wall 
43. The substrate 10 of the chip 1 is rectangular in 
shape, and has four tabs 211 projecting outwardly from 
four sides of the substrate 10 and extending 
transversely of the peripheral wall 43 of the housing 

25 4 ' and respectively through the side openings 4 30 in 
the peripheral wall 43. The housing 4' of the 
electromagnetic shield 4 is connected directly to the 
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tabs 211 of the substrate 10 of the chip 1 by welding. 

The peripheral wall 43 of the housing 4' has a 
bottom end that defines the bottom end 42 of the 
housing 4' . Each of the side openings 430 in the 
5 peripheral wall 43 extends to the bottom end 42 of 
the peripheral wall 43. 

Figs. 5 to 7 illustrate the second preferred 
embodiment of the electronic device according to the 
present invention. The electronic device of this 

10 embodiment differs from the previous embodiment in 
that the peripheral wall 43 of the housing 4' has a 
top end, a bottom end opposite to the top end and 
defining the bottom end 42 of the housing 4' , and four 
side wall portions 4 38 , each of which is formed with 

15 two opposite first recesses 4 33 extending to the 
bottom end of the peripheral wall 43, and two opposite 
vertical slits 435 disposed between the first 
recesses 433 and extending from the bottom end of the 
peripheral wall 43 toward the top end of the 

20 peripheral wall 43 so as to form a flexible part 431 
therebetween. The substrate 10 has four sides, each 
of which is formed with two opposite lateral tabs 211 
that project outwardly therefrom so as to form a 
second recess 213 in the side of the substrate 10 

25 therebetween and that extend transversely of the 
peripheral wall 43 of the housing 4' and respectively 
through the first recesses 433 in a respective one 
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of the side wall portions 4 38 of the peripheral wall 
43. The flexible part 431 of each of the side wall 
portions 4 38 of the peripheral wall 43 extends into 
the second recess 213 in a respective one of the sides 
5 of the substrate 10. 

In this embodiment, the flexible part 431 of each 
of the side wall portions 4 38 of the peripheral wall 
43 of the housing 4' is formed with a stop 4 32 that 
projects into the inner space 44 of the housing 4' 

10 of the electromagnetic shield 4. Each of the sides 
of the substrate 10 is supported on the stop 4 32 on 
the flexible part 431 of the respective one of the 
side wall portions 438 of the peripheral wall 43. 

Figs. 8 to 10 illustrate the third preferred 

15 embodiment of the electronic device according to the 
present invention. The electronic device of this 
embodiment differs from the first embodiment in that 
the peripheral wall 43 of the housing 4' has a top 
end, a bottom end opposite to the top end and defining 

20 the bottom end 42 of the housing 4', and four side 
wall portions 4 38 , each of which is formed with two 
opposite vertical slits 4 35 extending from the bottom 
end of the peripheral wall 43 toward the top end of 
the peripheral wall 43 so as to divide the side wall 

25 portion 438 into two opposite end parts 439 and a 
flexible middle part 431 between the end parts 439. 
The flexible middle part 431 is formed with a stop 



432 that projects into the inner space 44 in the 
housing 4' . Each of the end parts 4 39 is formed with 
a limiting protrusion 4 37 that projects into the inner 
space 44 in the housing 4' and that is disposed above 
5 the stop 432. The substrate 10 has top and bottom 
surfaces and four sides, each of which is supported 
on the stop of the flexible part 431 of a respective 
one of the side wall portions 438 of the peripheral 
wall 43. The stop 4 32 on the flexible part 431 of each 

10 of the side wall portions 4 38 of the peripheral wall 
43 contacts the bottom surface of the substrate 10, 
whereas the limiting protrusion 4 37 on each end part 
4 39 contacts the top surface of the substrate 10 so 
as to confine the substrate 10 in a space defined by 

15 the stops 4 32 on the flexible parts 431 and the 
limiting protrusions 437 on the end parts 439. 

Figs. 11 to 13 illustrate the fourth preferred 
embodiment of the electronic device according to the 
present invention. The electronic device of this 

20 embodiment differs from the first embodiment in that 
the peripheral wall 43 has a top end and a bottom end 
opposite to the top end and defining the bottom end 
42 of the housing 4', and is formed with four slots 
4 4 0 at four sides of the peripheral wall 43 between 

25 the top and bottom ends of the peripheral wall 43. 
The substrate 10 of the chip 1 has four tabs 211 
projecting outwardly therefrom and extending 
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transversely of the peripheral wall 43 of the housing 
4' and fittingly and respectively through the slots 
440 in the peripheral wall 43. The substrate 10 is 
flexible, and is bent in such a manner so as to permit 
5 extension of the tabs 211 through the respective slots 
4 4 0. 

By virtue of the direct connection of the 
electromagnetic shield 4 of the BGA package of this 
invention to the printed circuit board 3, the 
10 aforesaid drawbacks encountered in the prior art can 
be eliminated. 

With the invention thus explained, it is 
apparent that various modifications and variations 
can be made without departing from the spirit of the 
15 present invention. 



